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Outline.
This series of lectures will tonch on a number of topics in the theory of elliptic differential equations. Iii Lecture I we discuss the fundamental solution for equations with constant coefficients. Lecture .2 is concerned with Calculus inequalities including the well known oues of Sobolev. In lectures 3 and 4 we present the Hilbert space approach to the Dirichlet problem for strongly elliptic systems, and describe various inequalities. Lectures 5 and 6 comprise a self contained proof of the well known fact that « weak » solutions of elliptic equations with sufficiently « smooth &#x3E;&#x3E; coefacients are classical solutions.
In Lectures 7 and 8 we describe some work of Agmoii, Douglis, Nirenberg [14] concerning estimates near the boundary for solutions of elliptic equations satisfying boundary conditions. This work is based on explicit formulas, given by Poisson 4. It will be clear from the proof that the result lolds also for u defined in a product domain ' and hence for any domain that can be mapped in a one-to one way onto such a domain by a sufficiently « nice » mapping. and the two spheres with conters P, Q und radius I P -Q I , is not less than 2 P -Q ~.
We now prove the assertion If u has first in Ln 'r &#x3E;
in it domain (7) haring the strong cone property, then points P, Q in (7) We return now to functions defined in the full ii-space.
Soppose 'r n. We shall prove a stronger formulation of (2. [14] , (in a forthcoming paper which will be discussed later) have characterized these differential boundary conditions which are m/2 in number and for which (4.8) holds. Scleclter [15J has treated N operators and general boundary conditions. Aronszajn, lIl unpublished work, has treated the general problem (4.5) . Also Hörlnander and Aginoii [16] have solved the general problem for (4.5) and general differential boundary conditions. The proofs follow the recipe outlined above, the main step being the first, for functions in a half space.
We conclude the lecture with a result that will be used in proving the differentiability at the boundary of solutions of elliptic equations. [19] and is closely related to proofs given in lectures by Bers [20] and Schwartz [21] (see also [9] In the remainig time we shall discuss briefly the derivation of estimates near the boundary for solutions of elliptic equations for simplicity, a bounded domaiu CJ). This material is taken from a paper by Agmon, vonglis, Nirenberg [14] which is concerned with both Schauder and Zp estimates near the boundary for solutions satisfying general boundary condition. As remarked in Lecture 4 the estimates for p = 2 are special cases of more general results. We wish also to draw attention to a paper [22] Poisson kernels, which will be described in the next lecture, with which one solves the system (7.1) with f =--0 . With the aid of the explicit representations for u and its derivatives so obtained the desired estimates for this constant coefficient case are then obtained with the aid of certaiu potential theoretic results.
I would like to describe these results, which I believe should prove useful for other problems. Since we are operating in a half space 0 it is convenient to rename the coordinates, set ... , = x ~ 7 xit = t, (t~ , ... , Xy~) = (1t , t) = P .
We consider integral transforms of functions f (x) into functions t&#x3E;0. Let K(x,t) be a keriiel defined in the half space t&#x3E;0 and homogeneous of degree 1--n . °h ere I P ~ _ ( x I2 -~-t~)112; Assume that is continuous on the half spherẽ JP~=1, ~~&#x3E;0 and assume also (this condition can be weakened considerably) that [24] , to which it reduces if we set t = 0 . For the special case of the Hilbert transform for ~rc = 2 it is due to Riesz, and in fact it is proved by reduction to the Riesz result with the aid of a device of [24] . Part 
